Introduction
Creatinine is the urinary end-product of creatine breakdown in muscle has been used to predict muscle mass. Graystone (5) showed that about 1 g creatinine was excreteddaily
per 20 kg of muscle mass. Muchresearch since then has been carried out to establish if this relationship is constant in ruminants, in the hope that the endogenous loss of N could be derived from a determination of creatinine excretion.
This relationship has been examined by Orskov&Macleod (16) and Orskoy et aL. (17) in fasted cows and by Hovell et aL. (9) with lambs. using .the procedure of intragastric infusion. Orksov&Macleod (16) and Orskov et aL. (17) reported relatively constant creatinine excretio,l. Hovell et aL. (9) reported however that there was a regular fluctuation in creatinine excretionand could find no evidence of any effect of protein leyel or of the direction in change of energy leyel on creatinine excretion.
The effects on creatinine excretion of changes in the fermentatiye activity of the hind gut do not appear to have been examined. The objective of this study was to measure of creatinine excretion in urine both in N-free regime and the maintenance level of nitrogen intake was giyen in sheep nourished by intragastric infusion.
Materials and Methods

Animals and Management:
The lambs were 7 months of age used in this experiment. Each animals was fitted with a rumen cannula, an abomasal and i1eal infusion catheter a5 decribed by Orskov et ai. (l5).
Lambs were housed indoors in metabolism crates under contİnuous lighting. All animals were transferred from solid food to total intragastric nutrition.
The methods used to maintain animals by intragastric infusion were essentially those described The quantities of stareh and eellulose selceted for treatments 2 and 3 were based on estimates in the literature for the amounts of these L constituents of normal diets, which might be expected to reach the terminal ileum in sheep given conventional feeds (13, 14) .
in each treatment the total volume of solution infused into the ileum was 2 litres / d.
i n order to help establish the initial fermentation, a inoculation of rumen f1uid (approximately 50 ml) obtained from a conventio01.lly fed nıminant (cow) was given into the hind-gut vja ileal infusion catheter at the start of each period in which starch / cellulose was given into the ileum. No inoculations were given when the control (water) infusion \Vas given into the ileum.
in each 3 week period, the first 7 days served as the prcliminary period, in which animals were adjusted to the prescribed level of hindg ut infusion. Days 8-12 inclusive (5 days) were used for quantitative collection of faeces and urine for digestibility and N-balance measurcments.
Days 15-] 9 inclusive (5 days) constituted the N-free period, when casein infusion into the abomasum \Vas discontinued and faeces and urine ",:ere collected and analysed on a daily basis to establish endogenous N excretion.
Body nitrogen stores were then repleted over days 20 and 21 and days i. Measurements and Sampling Procedures: Total urine and faeces were collected over 5 days (8-12 day of periods). Urine samples were analysed on a daily basis for nitrogen, urea and creatinine. Faeces were bulked over 5 days and analysed for ash, dry matter (DM), organic matter (OM), nitrogen (N), starch and acid detergent fibre (ADF).
Faeces for bacterial examination were assessed for aerobic and anaerobic organisms.
The metabolism crates were fitted with a PVC-coated, expanded metal floor. Urine and faeces were caught in a fibre glass separator funnel which covered the entire floor area. Urine passed directly'into a collection tray containing iO % sulphuric acid (300 ml per i2 h col-_) lection) to preventloss of ammonia. Urine volume was weighed, sampled and stored at -20°C until analysed. Faecal material was separated from the urine by means of a nylon mesh covered the urine collection tray. The faeces sample was collected over 5 days and bulked together.
Daily samples of urine were collected over 5 successive days (15- 19 day of periods) on N-free regime. Urine was analysed for N, creatinine and urea on a daily basis. Urine samples were analysed for total nitrogen using the automated Kjeldahl method of Davidson et aL. Faecal samples was dried by freeze-drying and grinding for nitrogen (4) and dry matter and ashed at 600 oc for organic matter determination (2). Faeces were analysed for starch as described by Bergmeyer (3) and for ADF as described by AOAC (2) . Estimation of the number of total viable bacteria were made as described by Hobson (7). Aerobic bacteria were counted using plate count agar as decribed by Leininger (ıo). pH was determined electrometrically and osmotik pressure by freezing point depression.
The experimental design was treated as a randomized block and 120bservations were subjected to an analysis of variance for non-orthogonal data which allowed treatment means to be adjusted for animal and period effects.
Results and Discussİon
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The health of the experimental animals remained good throughout the experiment. The abomasal and ileal catheters and rumen cannulas were, in all cases, trouble free. The effeet of ileal infusion of stareh and cellulose on the organic matter (OM) intake and faecal excretions of dry matter (DM), starch, cellulose and OM are given in Table i . Differences between treatments in OM intake were significant(P<O.OI) but the excreti0l1 of DM and OM İn faeces differed significantly only between the zero \evel of hind gut infıısi0l1 (Treatment i) and the other two treatments (p.<O.OJ). On all threc treatmcnts only smail quantities of starch appeared in faeces whereas considerable amounts of cellulose were present in the faeces of these animals given ceııulose infusions at the terminal ileum. These findings were reflected in the calculated values for apparent digestibility of these constituents, which were high for starch (0.94-0.98) and comparatively low for cellulose (0.1 ı-O. ı8) and did not differ significantly bet\veen the t\Vo higher levels of hind gut infusion.
Although fairly high numbers of both aerobic and anaerobic 01"-ganisms were recorded in the faeces (Table i) there were so significant differences between treatments in these measuremenls. The rather poor digestibility coefficient recorded for cellulose on these treatments wa~confirmed by a virtual absence of cellulolytic bacteria in faccal material: out of the 12 samples examined asignificant count of cellulolytic.organisms (3.5 x lOS) \Vas found in onlyone (Trearment
2, Period 2).
Nitrogen intakes, excretion and retentions: Mean values for N intakes and excl"etions are given in Table 2 expressed as g N i d and in Table 3 
NS
rcase with each increase in the level of hind gut infusion (P<O.OI). The apparent digestibility of N showed a similar trend and the increased faecal N excretion ",-as reflected in decreases in total N retention in progressing from Treatment i to Treatment 3: these differences in N retention however failed to reach significance.
Urea-N made up a high proportion of total urinary N excretion and the total quantity of urea -N excreted was significantly lower on the high level of starch infusion (Treatment 3) than on the other two treatments (P<0.05) ( Table 3 ). As a proportion of total urinary N excretion, urea-N accounted for 0.78 on Treatment i and 2 and 0.73 on Treatment 3 (P<0.05). Creatinine excretion in urine in contrast was remarkably q)l1stant and did not differ significantly between treatment groups (Table 3) , Mean values for urinary urea-N excretiOll and urinary creatinine excretion during each day of the 5-day N-free period are given in Table   4 .
Creatinine excretion did not change day to dayand between treatmen ts on any day. The overall mean value for the N-free regime was 52. it is concluded from the results of this experiment that creatinine excretion in urine was similarly unaffected by the presence of a hindgut fermentation and appeared aslo to be independent of the level of N intake. (mg / kg"';:'! d) (mg /kg"'''' id) total minc N (mg /kg n ." id) 
